Summary: An 18-year old female was admitted to a psychiatric hospital with an initial episode of mania. Treated with routine dosages of lithium bicarbonate, her symptoms resolved after two weeks; she was discharged on a dosage of 750 mg lithium bid. Five days after discharge she was taken to the emergency department of a general hospital with loss of appetite and disturbed consciousness. The general hospital physicians were unable to diagnose the problem so she was transferred back to the psychiatric hospital. At that time she had a lithium blood level of 0.57 mmol/L (i.e., at the lower end of the therapeutic range) but was, nevertheless, clearly experiencing lithium intoxication with anuria, trembling extremities, blurred speech, muscle rigidity and hyperactive tendon reflexes. Treated with intravenous mannitol, her acute symptoms resolved quickly. The case highlights the need to monitor clinical symptoms of intoxication in all patients taking lithium, regardless of their blood level, and to inform patients, family members, and general physicians about the symptoms and management of lithium intoxication.
Case history
An 18-year old single female of Han ethnicity was admitted to our hospital, a specialized psychiatric hospital, in January 2013 with a one-week history of elevated mood, excessive talking and odd behavior. Her physical examination was normal; she was fully conscious, oriented and able to communicate. However, she talked excessively, had an elevated mood with inflated self-esteem, was irritable, acted bizarrely and had limited insight. Electroencephalogram (EEG), brain CT, and routine blood tests assessing renal function, blood sugar, blood lipid and cardiac enzymes were all normal. Based on ICD-10 criteria, she was diagnosed with a manic episode. She was initially treated with lithium carbonate 250 mg bid which was increased to 500 mg bid five days after admission. On the seventh day of admission, routine blood tests, electrocardiogram (ECG), and physical examination were still normal. On the tenth day of admission the dose of lithium was increased to 750 mg bid. On the 15 th day of admission her white blood cell concentration was 11.0X10 9 /L, neutrophil ratio was 0.76, lymphocyte ratio was 0.14, and blood lithium concentration was 0.46 mmol/L. At that time her psychiatric symptoms were under control and she asked to be discharged. She was discharged on lithium 750 mg bid.
Soon after discharge she lost her appetite and began eating irregularly, but her family members did not initially consider this an important enough problem to merit reevaluation. However, her condition deteriorated rapidly so she was brought to the emergency department of a general hospital five days after discharge from our hospital. The general hospital found no cause for her symptoms and transferred her to our hospital. On arrival her face was swollen and she had no urination (anuria). Her vital signs were normal. Her pupil diameter was 4 mm, and her pupillary light reflex was intact. Her heart, lungs, and abdomen did not show any abnormalities, and her liver and spleen were not swollen. Neurological examination found that she was confused and disoriented. She had a flat facial expression, trembling extremities, slurred speech, increased muscle tension and hyperactive tendon reflexes but no sign of meningeal irritation. Her white blood cells concentration was 14.1X10 9 /L, neutrophil ratio was 0.80, lymphocyte ratio was 0.12, and blood lithium was 0.57 mmol/L. Blood tests of liver and renal function were normal. She was diagnosed as lithium carbonate intoxication, so her lithium was stopped and she was administered an intravenous infusion of 250 ml of mannitol. Two hours later, she urinated, and gradually regained consciousness. After 48 hours, her blood lithium concentration was 0.5 mmol/L, she had clear consciousness, her face was less swollen and the 24-hour urinary volume was normal. One week later there was no facial swelling and both physical examination and routine blood test results were back to normal.
Discussion
The usual dosage of lithium carbonate, a frequently used mood stabilizer for treating manic episodes, is 500 to 1500 mg/d. By inhibiting the release and increasing the re-uptake of norepinephrine, lithium decreases norepinephrine concentration in the synapses, thus reducing its binding with receptors. Through this mechanism, lithium inhibits manic symptoms and promotes the synthesis of 5-HT. [1] The upper limit of the therapeutic dosage is close to the dosage of possible intoxication. Intoxication results in encephalopathy which can be manifested by depressed consciousness, seizures, coma, shock and eventual kidney failure. [2] To avoid intoxication, blood lithium concentration is closely monitored in patients taking lithium. A blood lithium concentration of 0.8-1.2 mmol/L is considered safe during the acute-phase of treatment, and a concentration of 0.4-0.8 mmol/ L is considered appropriate during the maintenance phase of treatment. The maximum effective blood lithium concentration is 1.4 mmol/L, [3] above which intoxication is likely. Blood lithium concentration is the primary measure used to adjust the dosage within the therapeutic range and to limit the risk of intoxication. But some patients can develop lithium intoxication at blood lithium concentrations that are within the therapeutic range. [4] In this case lithium intoxication occurred at a much lower blood concentration, at the lower end of the therapeutic range. This highlights the need for clinicians to closely monitor the clinical status of patients for early symptoms of intoxication, even when blood levels are in the normal therapeutic range. Clinicians also need to notify patients taking lithium and their co-resident family members about the possibility of lithium intoxication, about the symptoms that indicate intoxication, and about the need to stop the lithium and get rapid medical attention when prodromal symptoms of intoxication such as nausea, poor appetite or vomiting occur. Patients taking lithium or other psychiatric drugs need to be told to inform any other physician in a general medical setting who treats them that they are taking these medications. Physicians in the emergency departments of general hospitals (and in other medical settings) need to routinely ask patients about their use of psychiatric medications, be informed about the adverse effects of these medications, and know how to manage acute intoxication with these medications. Failure to take these common-sense measures can lead to unnecessary risks for patients that could, potentially, be fatal.
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